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TopicsTopics
•Hydrology 101-Basics of the Eastern Snake 
River Plain Aquifer

•Hydrologic Status of the Aquifer

•Long Term Trends in Aquifer Indicators

•Aquifer Response to Changes in Recharge or 
Pumping
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ESRPA AquiferESRPA Aquifer
General CharacteristicsGeneral Characteristics

10,000+ square miles Ashton to King Hill10,000+ square miles Ashton to King Hill
Layered basalt (lava) system, 5000 ft deep in Layered basalt (lava) system, 5000 ft deep in 
placesplaces
8,000,000 acre feet per year throughput8,000,000 acre feet per year throughput
50% of recharge is (has been) the result of 50% of recharge is (has been) the result of 
surface irrigationsurface irrigation
800,000 acres irrigated from groundwater800,000 acres irrigated from groundwater
10,000+ wells drilled in aquifer10,000+ wells drilled in aquifer
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Hydrology and Aquifer BasicsHydrology and Aquifer Basics
Water table gradientWater table gradient
Aquifer hydraulic conductivityAquifer hydraulic conductivity
Storage:  how much water does it hold?Storage:  how much water does it hold?
Homogeneity and anisotropyHomogeneity and anisotropy
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Hydrology and Aquifer Basics IIHydrology and Aquifer Basics II
Water Balance Water Balance -- What Goes in Comes Out (almost)What Goes in Comes Out (almost)

Outflow Outflow –– springs, pumping, river exchange, ETsprings, pumping, river exchange, ET
Inflow Inflow –– precipitation, irrigation, tributary precipitation, irrigation, tributary 
underflow, river exchangeunderflow, river exchange
Change in StorageChange in Storage
A Negative Water Balance is an Indicator of anA Negative Water Balance is an Indicator of an
OverappropriatedOverappropriated AquiferAquifer
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Eastern Snake River Plain Aquifer
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ESRPA Aquifer IIESRPA Aquifer II

Major spring areas (reaches)Major spring areas (reaches)
American Falls:  2,000,000 American Falls:  2,000,000 afaf/year/year
Thousand Springs:  4,000,000 Thousand Springs:  4,000,000 afaf/year/year

Storage:  5,000,000 acre feetStorage:  5,000,000 acre feet
Huge aquifer unaffected by climate?  NO!Huge aquifer unaffected by climate?  NO!
Huge aquifer unaffected by man?  NO!Huge aquifer unaffected by man?  NO!
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Aquifer Water Level ChangesAquifer Water Level Changes

Variations in aquifer stress caused by changes in:Variations in aquifer stress caused by changes in:
Irrigation Application from Surface SourcesIrrigation Application from Surface Sources
Natural Recharge:  Precipitation, UnderflowNatural Recharge:  Precipitation, Underflow
Consumptive Depletions by PumpingConsumptive Depletions by Pumping
Managed recharge (future?)Managed recharge (future?)

Water levels, storage, and spring flows decliningWater levels, storage, and spring flows declining
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TD = 320 ft.
WO = na

TD = 260 ft.
WO = 218-260 ft.

TD = 180 ft.
WO = 159-180 ft. TD = 285 ft.

WO = na
TD = 170 ft.
WO = 126-170 ft.

TD = 675 ft.
WO = 665-670 ft.

TD = 179 ft.
WO = na

TD = 188 ft.
WO = 13-188 ft.

TD = 120 ft.
WO = 11-120 ft.

TD = 132 ft.
WO = 4-132 ft.

TD = 53 ft.
WO = 50-53 ft.

TD = 115 ft.
WO = na

TD = 189 ft.
WO = na 0 2 4 6 8 1012

MILES

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003

GROUND
WATER
HYDROGRAPHS

GOODING
COUNTY

NOTE EXPANDED VERTICAL SCALE

NOTE EXPANDED VERTICAL SCALE

TD = 200 ft.
WO = 180-200 ft.

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

20 ft. 20 ft.
20 ft.

20 ft.

20 ft.

20 ft.

20 ft.20 ft.20 ft.
20 ft.

20 ft.

20 ft.

20 ft.

20 ft.20 ft.

WELL 06S13E-05ABC1

  225

  220

  215
  210
  205

  200
  195
  190

  185
  180

3070

3075

3080
3085
3090

3095
3100
3105

3110
3115

50 55 60 65 70 75 80 85 90 95 00

WELL 06S14E-18AAD1

  115

  110
  105
  100

   95
   90
   85

   80
   75
   70

3240

3245
3250

3255
3260
3265

3270
3275
3280

50 55 60 65 70 75 80 85 90 95 00

WELL 05S15E-35DBD2

  160
  155

  150
  145
  140

  135
  130
  125

  120

3465

3470
3475
3480

3485
3490
3495

3500
3505
3510

50 55 60 65 70 75 80 85 90 95 00
WELL 06S15E-04CBC1

  200
  195

  190
  185
  180

  175
  170
  165

  160
  155

3390
3395

3400
3405
3410

3415
3420
3425

3430
3435

50 55 60 65 70 75 80 85 90 95 00

WELL 08S15E-36CBB1

  165
  160
  155

  150
  145
  140

  135
  130
  125

  120

3250
3255
3260

3265
3270
3275

3280
3285
3290

3295

50 55 60 65 70 75 80 85 90 95 00

WELL 08S14E-23AAA1

  135

  130
  125

  120
  115

  110
  105
  100

   95
   90

3170

3175
3180

3185
3190

3195
3200
3205

3210
3215

50 55 60 65 70 75 80 85 90 95 00

WELL 08S14E-16CBB1

   60
   55

   50
   45
   40

   35
   30
   25

   20

3115
3120

3125
3130
3135

3140
3145
3150

3155

50 55 60 65 70 75 80 85 90 95 00

WELL 07S14E-29CDC1

  120
  115

  110
  105
  100

   95
   90

   85
   80
   75

3150

3155
3160
3165

3170
3175
3180

3185
3190

50 55 60 65 70 75 80 85 90 95 00

WELL 07S14E-05CDD1

  190
  185
  180

  175
  170
  165

  160
  155
  150

  145

3120
3125
3130

3135
3140
3145

3150
3155
3160

3165

50 55 60 65 70 75 80 85 90 95 00

WELL 06S14E-18AAD1

  115
  110
  105

  100
   95
   90

   85
   80
   75

   70

3240
3245
3250

3255
3260

3265
3270
3275

3280

50 55 60 65 70 75 80 85 90 95 00

WELL 07S15E-12CBA4

  190

  185

  180

  175

  170

  165

  160

  155

  150

3410

3415

3420

3425

3430

3435

3440

3445

3450

50 55 60 65 70 75 80 85 90 95 00

WELL 07S15E-32DDC2

  160

  155

  150

  145

  140

  135

  130

  125

3240

3245

3250

3255

3260

3265

3270

3275

3280

50 55 60 65 70 75 80 85 90 95 00
WELL 08S15E-16CCC1

  100

   95

   90

   85

   80

   75

   70

   65

   60

3245

3250

3255

3260

3265

3270

3275

3280

3285

50 55 60 65 70 75 80 85 90 95 00

WELL 06S13E-08BDA2

  150

  140

  130

  120

  110

  100

   90

   80

   70

3100

3110

3120

3130

3140

3150

3160

3170

3180

50 55 60 65 70 75 80 85 90 95 00

WELL 05S15E-23CBB1

  140

  130

  120

  110

  100

   90

   80

   70

   60

   50

3480

3490

3500

3510

3520

3530

3540

3550

3560

50 55 60 65 70 75 80 85 90 95 00
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0 2 4 6 8 1012

MILES

TD = 340 ft.
WO = 291-340 ft. TD = 497 ft.

WO = 8-497 ft.
TD = 232 ft.
WO = 4-232 ft.

TD = 329 ft.
WO = 4-329 ft.

TD = 400 ft.
WO = 11-400 ft.

TD = 305 ft.
WO = 19-305 ft.

TD = 735 ft.
WO = 20-735 ft.

TD = 600 ft.
WO = 18-600 ft.

TD = 115 ft.
WO = na

TD = 128 ft.
WO = 32-128 ft.

TD = 240 ft.
WO = 19-240 ft.

TD = 251 ft.
WO = 19-251 ft.

TD = 220 ft.
WO = 59-220 ft.

? ?

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003

GROUND
WATER
HYDROGRAPHS

JEROME
COUNTY

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

20 ft. 20 ft.

20 ft. 20 ft. 20 ft.

20 ft.

20 ft.

20 ft.20 ft.20 ft.20 ft.

20 ft.

20 ft.

20 ft.

20 ft.

WELL 08S17E-33DAD2

  280
  275
  270
  265
  260
  255
  250
  245
  240
  235
  230

3005
3010
3015
3020
3025
3030
3035
3040
3045
3050
3055

50 55 60 65 70 75 80 85 90 95 00

WELL 08S17E-25BDD1

  450
  445
  440
  435
  430
  425
  420
  415
  410
  405

3590
3595
3600
3605
3610
3615
3620
3625
3630
3635
3640

50 55 60 65 70 75 80 85 90 95 00

WELL 09S18E-04BBB1

  240
  235
  230
  225
  220
  215
  210
  205
  200
  195

3610
3615
3620
3625
3630
3635
3640
3645
3650
3655

50 55 60 65 70 75 80 85 90 95 00

WELL 08S19E-05DAB1

  300
  295
  290
  285
  280
  275
  270
  265
  260
  255
  250

3780
3785
3790
3795
3800
3805
3810
3815
3820
3825

50 55 60 65 70 75 80 85 90 95 00

WELL 09S20E-01DAA1

  390
  385
  380
  375
  370
  365
  360
  355
  350
  345
  340

3825
3830
3835
3840
3845
3850
3855
3860
3865
3870

50 55 60 65 70 75 80 85 90 95 00

WELL 09S20E-22BBB1

  285
  280
  275
  270
  265
  260
  255
  250
  245
  240

3795
3800
3805
3810
3815
3820
3825
3830
3835
3840

50 55 60 65 70 75 80 85 90 95 00

WELL 10S20E-27BCC1

  360
  355
  350
  345
  340
  335
  330
  325
  320
  315

3820
3825
3830
3835
3840
3845
3850
3855
3860
3865
3870

50 55 60 65 70 75 80 85 90 95 00

WELL 09S17E-27BAA1

  160
  155
  150
  145
  140
  135
  130
  125
  120
  115

3480
3485
3490
3495
3500
3505
3510
3515
3520
3525

50 55 60 65 70 75 80 85 90 95 00

WELL 09S17E-20CAA1

  320
  315
  310
  305
  300
  295
  290
  285
  280
  275

3315
3320
3325
3330
3335
3340
3345
3350
3355
3360

50 55 60 65 70 75 80 85 90 95 00

WELL 09S16E-11DDD2

  130
  125
  120
  115
  110
  105
  100
   95
   90
   85

3450
3455
3460
3465
3470
3475
3480
3485
3490
3495

50 55 60 65 70 75 80 85 90 95 00

WELL 09S16E-09CCA1

  150
  145
  140
  135
  130
  125
  120
  115
  110
  105

3355
3360
3365
3370
3375
3380
3385
3390
3395
3400

50 55 60 65 70 75 80 85 90 95 00

WELL 09S16E-07DCA1

  125
  120
  115
  110
  105
  100
   95
   90
   85
   80

3320
3325
3330
3335
3340
3345
3350
3355
3360
3365
3370

50 55 60 65 70 75 80 85 90 95 00

WELL 08S16E-26BCC1

  200
  195
  190
  185
  180
  175
  170
  165
  160
  155

3420
3425
3430
3435
3440
3445
3450
3455
3460
3465

50 55 60 65 70 75 80 85 90 95 00

WELL 08S16E-17CCC1

  185
  180
  175
  170
  165
  160
  155
  150
  145
  140

3305
3310
3315
3320
3325
3330
3335
3340
3345
3350

50 55 60 65 70 75 80 85 90 95 00

WELL 08S16E-21AAA1

  215
  210
  205
  200
  195
  190
  185
  180
  175
  170

3370
3375
3380
3385
3390
3395
3400
3405
3410
3415

50 55 60 65 70 75 80 85 90 95 00



04S17E-10BBA1
04S24E-06BBC1

05S17E-26ACA1

05S23E-17CAA1
05S25E-22DAD1

06S17E-31BBA1

06S18E-07BCB1

06S19E-19CCD1
06S22E-28CDD1

06S24E-32DBA1

07S25E-19BAA1
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0 2 4 6 8 1012

MILES

TD = 650 ft.
WO = na

TD = 303 ft.
WO = 19-303 ft.

WELL 05S23E-17CAA1

  350

  340

  330

  320

  310

  300

  290

4030

4040

4050

4060

4070

4080

55 60 65 70 75 80 85 90 95 00

TD = 333 ft.
WO = 311-331 ft. TD = 445 ft.

WO = 420-444 ft.

TD = 581 ft.
WO = 525-578 ft.

TD = na
WO = na

TD = 284 ft.
WO = 254-284 ft.

TD = na
WO = na

TD = 225 ft.
WO = 8-225 ft.

TD = 393 ft.
WO = na

TD = 254 ft.
WO = 201-254 ft.

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003

GROUND
WATER
HYDROGRAPHS

LINCOLN & NORTHERN
MINIDOKA COUNTIES

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

NOTE EXPANDED VERICAL SCALE

20 ft.
20 ft. 20 ft.

20 ft.

20 ft.

20 ft.20 ft.
20 ft.

20 ft.

20 ft.

20 ft.

WELL 06S19E-19CCD1

  250

  240

  230

  220

  210

  200

3790

3800

3810

3820

3830

3840

50 55 60 65 70 75 80 85 90 95 00

WELL 04S24E-06BBC1

  450

  440

  430

  420

  410

  400

4040

4050

4060

4070

4080

4090

4100

50 55 60 65 70 75 80 85 90 95 00

WELL 05S25E-22DAD1

  530

  520

  510

  500

  490

  480

  470

4050

4060

4070

4080

4090

4100

4110

55 60 65 70 75 80 85 90 95 00

WELL 06S24E-32DBA1

  300

  290

  280

  270

  260

  250

4030

4040

4050

4060

4070

4080

50 55 60 65 70 75 80 85 90 95 00

WELL 07S25E-19BAA1

  280

  270

  260

  250

  240

  230

  220

4040

4050

4060

4070

4080

4090

4100

50 55 60 65 70 75 80 85 90 95 00

WELL 06S22E-28CDD1

  230

  220

  210

  200

  190

  180

3990

4000

4010

4020

4030

4040

4050

50 55 60 65 70 75 80 85 90 95 00

WELL 06S18E-07BCB1

  200

  190

  180

  170

  160

  150

3780

3790

3800

3810

3820

3830

50 55 60 65 70 75 80 85 90 95 00

WELL 06S17E-31BBA1

  360

  350

  340

  330

  320

  310

  300

3560

3570

3580

3590

3600

3610

50 55 60 65 70 75 80 85 90 95 00

WELL 05S17E-26ACA1

  230

  220

  210

  200

  190

  180

  170

3750

3760

3770

3780

3790

3800

50 55 60 65 70 75 80 85 90 95 00

ONLY CURRENT TO SPRING 2003

WELL 04S17E-10BBA1

  300

  275

  250

  225

4200

4225

4250

4275

50 55 60 65 70 75 80 85 90 95 00
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0 2 4 6 8 1012

MILES

TD = 260 ft.
WO = 21-260 ft.

TD = 194 ft.
WO = 158-194 ft.

TD = 230 ft.
WO = na

TD = 207 ft.
WO = 111-207 ft.

TD = 300 ft.
WO = 100-300 ft.

TD = 184 ft.
WO = 172-174 ft.

TD = 318 ft.
WO = 77-150 ft.

TD = 115 ft.
WO = 26-115 ft.

TD = 561 ft.
WO = 285-561 ft.

TD = 252 ft.
WO = 90-252 ft.

TD = 495 ft.
WO = 16-380 ft.

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003 GROUND

WATER
HYDROGRAPHS

SHALLOW
PUMP 
LIFT

20 ft. 20 ft.
20 ft.

20 ft.

20 ft.

20 ft.

20 ft.
20 ft.

20 ft.20 ft.

20 ft.

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

SOUTHERN
MINIDOKA
COUNTY

A&B
IRRIGATION

WELL 08S23E-27BDC1

  215
  210
  205
  200
  195
  190
  185
  180
  175
  170

4020
4025
4030
4035
4040
4045
4050
4055
4060
4065

50 55 60 65 70 75 80 85 90 95 00

WELL 08S24E-31DAC1

  180
  175
  170
  165
  160
  155
  150
  145
  140
  135

4045
4050
4055
4060
4065
4070
4075
4080
4085
4090

50 55 60 65 70 75 80 85 90 95 00

WELL 08S25E-16DAC1

  190
  185
  180
  175
  170
  165
  160
  155
  150
  145

4055
4060
4065
4070
4075
4080
4085
4090
4095

50 55 60 65 70 75 80 85 90 95 00

WELL 09S25E-03CAC1

   75
   70
   65
   60
   55
   50
   45
   40
   35
   30

4085
4090
4095
4100
4105
4110
4115
4120
4125
4130

50 55 60 65 70 75 80 85 90 95 00

WELL 08S25E-36DAA1

  130
  125
  120
  115
  110
  105
  100
   95
   90

4075
4080
4085
4090
4095
4100
4105
4110
4115
4120

50 55 60 65 70 75 80 85 90 95 00

WELL 09S25E-23DBA1

  155
  150
  145
  140
  135
  130
  125
  120
  115
  110

4110
4115
4120
4125
4130
4135
4140
4145
4150
4155

50 55 60 65 70 75 80 85 90 95 00

WELL 09S25E-18DDA1

   50
   45
   40
   35
   30
   25
   20
   15
   10
    5

4155
4160
4165
4170
4175
4180
4185
4190
4195
4200

50 55 60 65 70 75 80 85 90 95 00

WELL 10S22E-10AAD1

  105
  100
   95
   90
   85
   80
   75
   70
   65
   60

4090
4095
4100
4105
4110
4115
4120
4125
4130
4135

50 55 60 65 70 75 80 85 90 95 00

WELL 10S22E-20CDC1

  260
  255
  250
  245
  240
  235
  230
  225
  220
  215

3890
3895
3900
3905
3910
3915
3920
3925
3930
3935

50 55 60 65 70 75 80 85 90 95 00

WELL 09S22E-33ADA1

  270
  265
  260
  255
  250
  245
  240
  235
  230
  225

3920
3925
3930
3935
3940
3945
3950
3955
3960
3965

50 55 60 65 70 75 80 85 90 95 00

WELL 09S22E-16CDB1

  280
  275
  270
  265
  260
  255
  250
  245
  240
  235

3925
3930
3935
3940
3945
3950
3955
3960
3965

50 55 60 65 70 75 80 85 90 95 00
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TD = 266 ft.
WO = 232-266 ft. TD = 440 ft.

WO = 340-350 ft.

TD = 57 ft.
WO = 41-57 ft.

TD = 101 ft.
WO = 45-65 ft. TD = 592 ft.

WO = 322-328 ft.

TD = 236 ft.
WO = 177-236 ft.

WELL 06N36E-11ABA1

   90

   80

   70

   60

   50

4720

4730

4740

4750

4760

4770

50 55 60 65 70 75 80 85 90 95 00

TD = 260 ft.
WO = 118-124 ft.

TD = 260 ft.
WO = 8-260 ft.

TD = 276 ft.
WO = naTD = 406 ft.

WO = 360-406 ft.

TD = 312 ft.
WO = 250-308 ft.

TD = 322 ft.
WO = 237-314 ft.

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003

GROUND
WATER
HYDROGRAPHS

JEFFERSON &
MADISON COUNTIES

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

10 ft.
10 ft. 10 ft.

10 ft.
10 ft.

10 ft.

10 ft.

10 ft.

10 ft.10 ft.10 ft.
10 ft.10 ft.

10 ft.

10 ft.

WELL 06N32E-11ABA1

  230

  220

  210

  200

  190

  180

4560

4570

4580

4590

4600

50 55 60 65 70 75 80 85 90 95 00

WELL 08N34E-17CCC3

   90

   80

   70

   60

   50

   40

4720

4730

4740

4750

4760

4770

50 55 60 65 70 75 80 85 90 95 00

WELL 07N34E-04CDC1

   50

   40

   30

   20

   10

    0

4740

4750

4760

4770

4780

4790

50 55 60 65 70 75 80 85 90 95 00

WELL 07N35E-20CBD1

   70

   60

   50

   40

   30

   20

4750

4760

4770

4780

4790

50 55 60 65 70 75 80 85 90 95 00

WELL 07N35E-13AAD1

   30

   20

   10

    0

   10

4760

4770

4780

4790

4800

50 55 60 65 70 75 80 85 90 95 00

WELL 07N38E-23DBA1

   70

   60

   50

   40

   30

   20

4780

4790

4800

4810

4820

4830

50 55 60 65 70 75 80 85 90 95 00
WELL 07N37E-28CCD1

   90

   80

   70

   60

   50

   40

4760

4770

4780

4790

4800

50 55 60 65 70 75 80 85 90 95 00

WELL 06N35E-27DDA1

  260

  250

  240

  230

  220

4530

4540

4550

4560

4570

4580

50 55 60 65 70 75 80 85 90 95 00

WELL 06N35E-21AAB1

  130

  120

  110

  100

   90

4650

4660

4670

4680

4690

4700

50 55 60 65 70 75 80 85 90 95 00

WELL 07N35E-13AAD1

   30

   20

   10

    0

   10

4760

4770

4780

4790

4800

50 55 60 65 70 75 80 85 90 95 00

WELL 05N33E-23DDA1

  320

  310

  300

  290

  280

  270

4500

4510

4520

4530

4540

50 55 60 65 70 75 80 85 90 95 00

WELL 05N32E-36ADD1

  360

  350

  340

  330

  320

  310

4480

4490

4500

4510

4520

4530

50 55 60 65 70 75 80 85 90 95 00

WELL 06N33E-26DDB1

  250

  240

  230

  220

  210

  200

4530

4540

4550

4560

4570

4580

50 55 60 65 70 75 80 85 90 95 00

WELL 06N32E-26CDB1

  250

  240

  230

  220

  210

  200

4540

4550

4560

4570

4580

4590

50 55 60 65 70 75 80 85 90 95 00
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6N

4N

2N

1S

3S

5S

30E

32E
34E

36E

38E

40E

REXBURG

IDAHO FALLS

BLACKFOOT

NO
RT

H 
FO
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SOUTH FORK

SN
AKE

RI
V

ER

MUD 
LAKE

JEFFERSON

BONNEVILLE

BINGHAM

MADISON

TD = 1000 ft.
WO = 430-1000 ft.

TD = 300 ft.
WO = 103-300 ft.

TD = 573 ft.
WO = 505-573 ft.

TD = 236 ft.
WO = 177-236 ft.

TD = 290 ft.
WO = 168-260 ft.

TD = 465 ft.
WO = 257-450 ft.

TD = 452 ft.
WO = 190-275 ft.

TD = 435 ft.
WO = na

TD = 155 ft.
WO = 66-155 ft.

TD = 225 ft.
WO = 185-225 ft.

TD = 883 ft.
WO = 108-679 ft.

TD = 786 ft.
WO = 741-786 ft.

TD = 704 ft.
WO = 675-696 ft.

TD = 790 ft.
WO = 680-730 ft.

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003

GROUND
WATER
HYDROGRAPHS

BONNEVILLE, MADISON&
JEFFERSON COUNTIES

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

10 ft.

TD = 508 ft.
WO = 18-508 ft.

WELL 04N35E-14AAA1

  440

  430

  420

  410

  400

  390

4500

4510

4520

4530

4540

4550

50 55 60 65 70 75 80 85 90 95 00

WELL 05N36E-21DAC1

  290

  280

  270

  260

  250

  240

4510

4520

4530

4540

4550

4560

50 55 60 65 70 75 80 85 90 95 00

WELL 06N37E-29ACA4

   70

   60

   50

   40

   30

   20

4750

4760

4770

4780

4790

4800

4810

50 55 60 65 70 75 80 85 90 95 00

WELL 07N38E-23DBA1

   70

   60

   50

   40

   30

   20

4780

4790

4800

4810

4820

4830

50 55 60 65 70 75 80 85 90 95 00

WELL 06N39E-10BBB1

   50

   40

   30

   20

   10

    0

4780

4790

4800

4810

4820

4830

4840

50 55 60 65 70 75 80 85 90 95 00

WELL 06N39E-23AAC2

   60

   50

   40

   30

   20

   10

4790

4800

4810

4820

4830

4840

50 55 60 65 70 75 80 85 90 95 00

WELL 04N38E-12BBB1

   40

   30

   20

   10

    0

   10

4790

4800

4810

4820

4830

4840

50 55 60 65 70 75 80 85 90 95 00
WELL 03N40E-08BAA1

  180

  170

  160

  150

  140

  130

4860

4870

4880

4890

4900

4910

50 55 60 65 70 75 80 85 90 95 00
WELL 03N38E-22BAB1

  140

  130

  120

  110

  100

   90

   80

4650

4660

4670

4680

4690

4700

4710

50 55 60 65 70 75 80 85 90 95 00

WELL 02N38E-16ADD1

  140

  130

  120

  110

  100

   90

4600

4610

4620

4630

4640

4650

50 55 60 65 70 75 80 85 90 95 00

WELL 03N37E-02CBD1

  190

  180

  170

  160

  150

  140

4630

4640

4650

4660

4670

4680

50 55 60 65 70 75 80 85 90 95 00

WELL 02N35E-02BBC1

  610

  600

  590

  580

  570

  560

4480

4490

4500

4510

4520

4530

50 55 60 65 70 75 80 85 90 95 00

WELL 03N32E-29DDC1

  680

  670

  660

  650

  640

  630

4440

4450

4460

4470

4480

4490

50 55 60 65 70 75 80 85 90 95 00

WELL 03N32E-13DCA1

  710

  700

  690

  680

  670

  660

  650

4460

4470

4480

4490

4500

4510

50 55 60 65 70 75 80 85 90 95 00

WELL 03N34E-32BBC1

  750

  740

  730

  720

  710

  700

4470

4480

4490

4500

4510

4520

50 55 60 65 70 75 80 85 90 95 00

10 ft.

10 ft.

10 ft.
10 ft.

10 ft.

10 ft.

10 ft.

10 ft.10 ft.
10 ft.

10 ft.10 ft.

10 ft.

10 ft.
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R
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JEFFERSON
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BINGHAM
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0 2 4 6 8 1012

MILES

TD = 564 ft.
WO = na

TD = 636 ft.
WO = 600-630 ft.

TD = 400 ft.
WO = 22-400 ft.

TD = 297 ft.
WO = 15-297 ft.

TD = 415 ft.
WO = 350-415 ft.

TD = 120 ft.
WO = 24-120 ft.

TD = 105 ft.
WO = 97-98 ft.

TD = 707 ft.
WO = 668-674 ft.

TD = na
WO = 3-44 ft.

TD = 185 ft.
WO = na

TD = 60 ft.
WO = 12-53 ft.

TD = 741 ft.
WO = 668-710 ft.

TD = 200 ft.
WO = 6-200 ft.

TD = 201 ft.
WO = 5-201 ft.

TD = 318 ft.
WO = 19-318 ft.

LEGEND
TD: TOTAL DEPTH
WO: INTERVAL AT WHICH THE WELL IS
       PERFORATED OR OPEN TO THE AQUIFER
WATER BEARING FORMATION
NA: NOT AVAILABLE
----: MORE THAN 1 YEAR 
       BETWEEN DATA POINTS 
LEFT SIDE: DEPTH TO WATER
RIGHT SIDE: WATER ELEVATION
BASE: YEAR
ALL MEASUREMENTS IN FEET
    WELL LOCATION
CURRENT TO FALL 2003

GROUND
WATER
HYDROGRAPHS

BINGHAM 
COUNTY

PREPARED BY THE IDAHO DEPARTMENT OF WATER RESOURCES NOV 2003 SB

NOTE CHANGE IN TIME PERIOD

10 ft.
10 ft. 10 ft.

10 ft. 10 ft.

10 ft.

10 ft.

10 ft.

10 ft.10 ft.
10 ft.

10 ft.10 ft.

10 ft.

10 ft.

WELL 02N31E-35DCC1

  605

  600

  595

  590

  585

  580

  575

4420

4425

4430

4435

4440

4445

4450

50 55 60 65 70 75 80 85 90 95 00

WELL 01S32E-22BDB1

  335

  330

  325

  320

  315

  310

  305

4405

4410

4415

4420

4425

4430

4435

50 55 60 65 70 75 80 85 90 95 00

WELL 01S35E-11CAD1

  190

  185

  180

  175

  170

  165

  160

4470

4475

4480

4485

4490

4495

4500

50 55 60 65 70 75 80 85 90 95 00

WELL 01S37E-36CDA1

  260

  255

  250

  245

  240

  235

  230

4520

4525

4530

4535

4540

4545

4550

50 55 60 65 70 75 80 85 90 95 00

WELL 02S35E-22DAC1

  100

   95

   90

   85

   80

   75

   70

4425

4430

4435

4440

4445

4450

4455

50 55 60 65 70 75 80 85 90 95 00
WELL 02S36E-36CDD1

   90

   85

   80

   75

   70

   65

   60

4545

4550

4555

4560

4565

4570

4575

50 55 60 65 70 75 80 85 90 95 00
WELL 03S34E-02BCC3

   40

   35

   30

   25

   20

   15

   10

4410

4415

4420

4425

4430

4435

50 55 60 65 70 75 80 85 90 95 00

WELL 03S33E-14BBA1

   55

   50

   45

   40

   35

   30

   25

4405

4410

4415

4420

4425

4430

4435

50 55 60 65 70 75 80 85 90 95 00

WELL 03S33E-17AAD1

  110

  105

  100

   95

   90

   85

   80

4405

4410

4415

4420

4425

4430

4435

50 55 60 65 70 75 80 85 90 95 00

WELL 04S33E-03CBB2

   55

   50

   45

   40

   35

   30

   25

4395

4400

4405

4410

4415

4420

4425

50 55 60 65 70 75 80 85 90 95 00

WELL 04S33E-20CBB4

   20

   15

   10

    5

    0

    5

4400

4405

4410

4415

4420

4425

50 55 60 65 70 75 80 85 90 95 00

WELL 05S30E-12BBA1

  135

  130

  125

  120

  115

  110

  105

4370

4375

4380

4385

4390

4395

4400

50 55 60 65 70 75 80 85 90 95 00

WELL 04S31E-20BBB1

  135

  130

  125

  120

  115

  110

  105

4385

4390

4395

4400

4405

4410

4415

50 55 60 65 70 75 80 85 90 95 00

WELL 03S31E-16CCB1

  245

  240

  235

  230

  225

  220

4395

4400

4405

4410

4415

4420

50 55 60 65 70 75 80 85 90 95 00

WELL 01N30E-10BBA1

  560

  555

  550

  545

  540

  535

  530

4420

4425

4430

4435

4440

4445

4450

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 00



Curren Tunnel Discharge-IDWR
Sept 8, 1993 to February 6, 2004
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ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Box Canyon Spring nr Wendell
USGS 1950-2002

y = -0.0048x + 518.12
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Trend Line: Decline 430 cfs to 
338 cfs in 52 years-21.4%



Blue Lakes Spring - Daily Discharge 
1950-2002

y = -0.0038x + 302.01
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Brockway Engineering PLLC  
Nov 2003

Linear Trend-Decline 238 cfs to 166 cfs in 
52 years or 30%  USGS data
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Spring Creek - Daily Discharge 
1980-2003
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Brockway Engineering, PLLC
Dec 2003



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

American Falls

Twin Falls

Idaho FallsCarey

Arco

Eastern Snake PlainEastern Snake Plain



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Snake River at King Hill
Average Annual Flow   1961 to Present

y = -29.508x + 69402
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Average Annual  Flow Decline = 29.5 cfs
Total  Annual Decline After 43 years = 
1,270 cfs



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Lower Salmon less Twin Falls (Kimberly) - 1960-2003
Actual Data

y = -26.623x + 58203.548
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ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Weir Flow vs. Head
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BROCKWAY BROCKWAY 
ENGINEERING 

Typical Weir Discharge vs. Head
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ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Questions Needing AnswersQuestions Needing Answers

Regional impacts on aquifer water levels and Regional impacts on aquifer water levels and 
spring flows (planning functions)spring flows (planning functions)
Specific long term reach gain impacts (spring Specific long term reach gain impacts (spring 
flows) due to pumpingflows) due to pumping
Differences in water levels or specific reach Differences in water levels or specific reach 
gains due to transferring ground water pumpinggains due to transferring ground water pumping
What mitigation for impacts is appropriate?What mitigation for impacts is appropriate?



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Eastern Snake River Plain Aquifer



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Ground Water ModelGround Water Model

The aquifer is too complicated to predictThe aquifer is too complicated to predict
responses with simplified methods responses with simplified methods 
What does it do? What does it do? 
How good should it be?   PerfectHow good should it be?   Perfect
How good is it?   Not perfectHow good is it?   Not perfect
Original model:  University of Idaho 1977Original model:  University of Idaho 1977
Model update:  U of I / IWRRI (nearly done)Model update:  U of I / IWRRI (nearly done)



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Aquifer ResponseAquifer Response
The entire aquifer is hydraulically connectedThe entire aquifer is hydraulically connected
Springs throughout the aquifer respond to Springs throughout the aquifer respond to 
changes in recharge or pumping with different changes in recharge or pumping with different 
magnitude and different timingmagnitude and different timing
Long term response from distant wellsLong term response from distant wells
Short term response from nearby wells Short term response from nearby wells 
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Pocatello

Idaho
Falls

Arco

Twin
Falls

American
Falls

Thousand
Springs

IMPACTS DO
NOT FOLLOW
FLOW LINES



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

RF=10%
RF= 6%

RF=76%

RF=8%

River-Aquifer Response 
Functions: Steady State

River   =   RF  x 
Pumping
Effect                   Rate



ENGINEERING 
BROCKWAY BROCKWAY 
ENGINEERING 

Thousand Springs Area Thousand Springs Area 
Spring Flow Changes Spring Flow Changes 
Associated with ESPA Associated with ESPA 

Ground Water PumpingGround Water Pumping
Generated Utilizing the ESPA Hydrologic ModelGenerated Utilizing the ESPA Hydrologic Model

Developed byDeveloped by
The Idaho Water Resources Research InstituteThe Idaho Water Resources Research Institute

(University of Idaho)(University of Idaho)





acreacre--feet per annum of junior consumptionfeet per annum of junior consumption299,664299,664x 2.66afa=x 2.66afa=

TOTAL JUNIOR GROUND WATER IRRIGATED ACRES WITHIN N. Snake & MagiTOTAL JUNIOR GROUND WATER IRRIGATED ACRES WITHIN N. Snake & Magic Valley G.W.D.c Valley G.W.D.112,655112,655

JUNIOR to Spring user priorities (1964)JUNIOR to Spring user priorities (1964)

acres of Ground Water irrigation within Magic Valley Ground Wateacres of Ground Water irrigation within Magic Valley Ground Water Districtr District54,40354,403x 50% =x 50% =

acres of Ground Water irrigation within Magic Valley Ground Wateacres of Ground Water irrigation within Magic Valley Ground Water Districtr District108,806108,806x 44.5% =x 44.5% =

acres of actual irrigation of which 44.5% is Ground Wateracres of actual irrigation of which 44.5% is Ground Water244,484244,484x 71.9% =x 71.9% =

Total gross area determined within Magic Valley Ground Water DisTotal gross area determined within Magic Valley Ground Water Districttrict339,912339,912

Magic Valley Ground Water District IrrigationMagic Valley Ground Water District Irrigation

JUNIOR to Spring user priorities (1964)JUNIOR to Spring user priorities (1964)

acres of Ground Water irrigation within North Snake Ground Wateracres of Ground Water irrigation within North Snake Ground Water DistrictDistrict58,25258,252x 50% =x 50% =

acres of Ground Water irrigation within North Snake Ground Wateracres of Ground Water irrigation within North Snake Ground Water DistrictDistrict116,505116,505x 44.5% =x 44.5% =

acres of actual irrigation of which 44.5% is Ground Wateracres of actual irrigation of which 44.5% is Ground Water261,783261,783x 71.9% =x 71.9% =

Total gross area determined within North Snake Ground Water DistTotal gross area determined within North Snake Ground Water Districtrict363,963363,963

North Snake Ground Water District IrrigationNorth Snake Ground Water District Irrigation

are irrigated solely from Ground Water are irrigated solely from Ground Water 44.5%44.5%of which of which 640,177640,177

of the total area is actual irrigationof the total area is actual irrigation71.9%71.9%This works out to This works out to 

Total gross area within irrigated area Total gross area within irrigated area shapefileshapefile including roads & buildingsincluding roads & buildings890,054890,054

Brockway Engineering PLLC analysis of District 130 Irrigation Brockway Engineering PLLC analysis of District 130 Irrigation 

(Assuming 50% of mixed source irrigation is supplied from Ground(Assuming 50% of mixed source irrigation is supplied from Ground Water)Water)

acres are Irrigated Strictly with Ground Wateracres are Irrigated Strictly with Ground Water284,907284,907Therefore:Therefore:

of which are irrigated with Ground Water & Surface Waterof which are irrigated with Ground Water & Surface Wateracres (6.3%)acres (6.3%)40,38840,388

of which are irrigated with Ground Waterof which are irrigated with Ground Wateracres (41.4%)acres (41.4%)264,713264,713

of which are irrigated with Surface Waterof which are irrigated with Surface Wateracres (52.3%)acres (52.3%)335,076335,076

Total Irrigated acres within Water District 130Total Irrigated acres within Water District 130640,177640,177

From IDWR (Bryce From IDWR (Bryce ContorContor of UIof UI--IWRRI)IWRRI)

Based on analysis of irrigated area within Water District 130Based on analysis of irrigated area within Water District 130



ESPA Ground Water Pumping Impacts [~300,000 afa Junior Consumption]
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ESPA Ground Water Pumping Impacts [~300,000 afa Junior Consumption]
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Combined Volume Impact
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ESPA Ground Water Model Hydrologic Response
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ESPA Ground Water Model Hydrologic Response
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ESPA Ground Water Model Hydrologic Response
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ESPA Ground Water Model Hydrologic Response
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ESPA Ground Water Model Hydrologic Response
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CLASS IS OVER

YOU ALL GET A’s
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OpinionOpinion
It is It is notnot possible to develop management and possible to develop management and 
regulatory procedures which will provide regulatory procedures which will provide 
defensible, efficient, equitable distribution of the defensible, efficient, equitable distribution of the 
total water resource , meet all of the provisions total water resource , meet all of the provisions 
of the appropriation doctrine and optimize the of the appropriation doctrine and optimize the 
total water resource.total water resource.
Why not?Why not?

Not smart enoughNot smart enough
Physical system won’t let usPhysical system won’t let us
Legal system won’t let usLegal system won’t let us

CompromiseCompromise
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